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(54) OPTICAL SHEET AND BACK LIGHT UNIT USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical sheet which can 
intercept electromagnetic waves and to provide a back light unit which 
can reduce the thickness, the weight and the loss of rays of a liquid 
crystal display device. 

SOLUTION: The optical sheet 1 has a transparent base layer 2 and an 
optical layer 3 having an optical function and further has a transparent 
metal oxide film 4 having conductivity deposited on the sheet 1. The 
metal oxide film 4 is preferably formed by vapor deposition. The metal 
oxide film 4 is preferably an ITO vapor deposition film. The surface 
resistance of the metal oxide film 4 is preferably controlled to >5 CI/ 
(square) and <500 Q/(square). The metal oxide film 4 may be 
deposited on the top face and/or the back face of the base layer 2 or 
may be deposited on the top face and/or the back face of the optical 
sheet 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has predetermined optical functions, such as diffusion, condensing, refraction, 
and an echo, and relates to the suitable optical sheet especially for the back light unit of a liquid crystal display, and the 
back light unit using this. 
[0002] 

[Description of the Prior Art] The back light method which a liquid crystal display illuminates a liquid crystal layer 
from a tooth back, and is made to emit light spreads, and the underside side of a liquid crystal layer is equipped with the 
back light unit. Generally, this back light unit 20 has equipped the lamp 21 of the shape of a rod as the light source, the 
light guide plate 22 tabular [ rectangular ] arranged so that an edge may meet this lamp 21, and the optical sheet 23 of 
two or more sheets by which the laminating was carried out to the front-face side of this light guide plate 22, as shown 
in drawing 3 (a). This optical sheet 23 has specific optical functions, such as refraction and diffusion, respectively, and, 
specifically, the prism sheet 25 arranged in the front-face side of the optical diffusion sheet 24 arranged in the front-face 
side of a light guide plate 22 and the optical diffusion sheet 24 corresponds. 

[0003] If the function of this back light unit 20 is explained, more nearly first than a lamp 21, it will be reflected on the 
reflective dot or the reflective sheet (not shown), and each side face of light guide plate 22 rear face, and outgoing 
radiation of the beam of light which carried out incidence to the light guide plate 22 will be carried out from light guide 
plate 22 front face. Incidence of the beam of light which carried out outgoing radiation from the light guide plate 22 is 
carried out to the optical diffusion sheet 24, it is diffused and outgoing radiation is carried out from optical diffusion 
sheet 24 front face. Then, incidence of the beam of light by which outgoing radiation was carried out from the optical 
diffusion sheet 24 is carried out to the prism sheet 25, and outgoing radiation is carried out by prism section 25a formed 
in the front face of the prism sheet 25 as a beam of light of the distribution which shows a peak in the abbreviation right 
above direction. Thus, the beam of light by which outgoing radiation was carried out from the lamp 21 is refracted so 
that it may be spread with the optical diffusion sheet 24 and the prism sheet 25 may show a peak in the abbreviation 
right above direction, and it illuminates the whole liquid crystal layer surface which is not illustrating the upper part 
further. 

[0004] Moreover, although not illustrated,, in consideration of condensing properties, such as the above-mentioned 
prism sheet 25, there is also a back light unit which arranged further the optical sheets 23, such as an optical diffusion 
sheet and a prism sheet. 

[0005] As an optical diffusion sheet 24, as generally shown in drawing 3 (b), the thing equipped with the transparent 
base material layer 26 made of synthetic resin and the optical layer 27 which has the optical diffusibility by which the 
laminating was carried out to the front face of this base material layer 26 is used, and this optical layer 27 has the 
structure which the light diffusion agents 29, such as a resin bead and a glass bead, distributed in the binder 28. 
Moreover, as a prism sheet 25, as shown in drawing 3 (a), what has a transparent base material layer made of synthetic 
resin and prism section (it is equivalent to optical layer) 25a of the shape of the triangle pole which protruded on the 
front face of this base material layer in the shape of a stripe on one or another object is used. That is, the optical sheet 23 
of the back light unit 20 is constituted so that a predetermined optical function may be done so, and what added 
functions other than an optical function intentionally does not recognize [ the sheet ] current existence. 
[0006] 

[Problem(s) to be Solved by the Invention] On the other hand, the electromagnetic wave has come out from the lamp 
21, the inverter, etc., blurring, a flicker, etc. occur on a liquid crystal display screen by this electromagnetic wave, or the 
liquid crystal display with which the above-mentioned back light unit 20 was incorporated has it which makes other 
instruments produce incorrect actuation as a noise. In order to prevent this inconvenience, a liquid crystal display is 
conventionally equipped with an ITO vacuum evaporationo film, or the electromagnetic wave is covered by arranging 
tapes, such as a copper plate metallurgy foil, silver foil, and copper foil. However, with these electromagnetic wave 



electric shielding means, in order to add members other than optical function part material, the thickness and weight 

increase of a liquid crystal display are invited, as a result there is fear of the increment in a beam-of-light loss. 

[0007] This invention is made in view of such inconvenience, and aims at offer of the back light unit which can reduce 

the optical sheet which can cover an electromagnetic wave and the thickness of a liquid crystal display, weight, and a 

beam-of-light loss. 

[0008] 

[Means for Solving the Problem] Invention made in order to solve the above-mentioned technical problem is an optical 
sheet equipped with a transparent base material layer and the optical layer which has an optical function, and is an 
optical sheet characterized by carrying out the laminating of the transparent metallic-oxide film which has conductivity 
farther. Here, a "base material layer" is a layer for holding the reinforcement as an optical sheet, a configuration, etc., 
and although an "optical layer" is a layer for doing so predetermined optical functions, such as diffusion, condensing, 
refraction, and an echo, it is a concept included also when both layers are not distinguished clearly but are fabricated by 
one. Moreover, "transparence" is a concept which is not limited transparently and colorlessly but contains colored 
transparence, translucence, etc. 

[0009] According to the optical sheet concerned, the electromagnetic wave generated from a lamp etc. with the metallic- 
oxide film in which the laminating was carried out by the optical layer in addition to doing a predetermined optical 
function so, and which has conductivity can be covered. Therefore, the effect of blurring and a flicker of the liquid 
crystal display screen by the electromagnetic wave, the incorrect actuation over other instruments, etc. can be prevented. 
Moreover, since the metallic-oxide film for electric shielding of an electromagnetic wave is transparent, the beam-of- 
light loss by the metallic-oxide film is reduced, and it does not become the trouble of the above-mentioned optical 
function. 

[0010] The above-mentioned metallic-oxide film is good to carry out a laminating by vacuum evaporationo. According 
to this vacuum evaporationo, the laminating of the metallic oxide can be carried out thinly and precisely. Therefore, the 
screening of the above-mentioned electromagnetic wave is promoted and a reduction operation of the beam-of-light loss 
by the metallic-oxide film is also promoted. 

[001 1] It is good to use ITO as a metallic oxide which constitutes the above-mentioned metallic-oxide film. This ITO 
(indium oxide tin) is suitable as a shielding material of the electromagnetic wave which is excellent in conductivity and 
transparency and carries out a laminating to an optical sheet. 

[ 0012] As surface electrical resistance of the above-mentioned metallic-oxide film, below 500ohms / ** are desirable 
more than 5ohms / **. Thus, by making into the above-mentioned range surface electrical resistance of the metallic- 
oxide film which carries out a laminating to an optical sheet, the screening of the above-mentioned electromagnetic 
wave can be effectively done so. 

[0013] The above-mentioned metallic-oxide film is good for the front face and/or rear face of a base material layer to 
carry out a laminating. Usually, since the front face and rear face of a base material layer are smooth, they are the 
easiest to carry out the laminating of the metallic oxide to this base material layer on manufacture. Moreover, in the 
component of an optical sheet, since reinforcement, thermal resistance, etc. are the highest, a base material layer can 
make the highest temperature of a laminating object (base material layer) at the time of the laminating of the metallic- 
oxide film, can raise the conductivity of the metallic-oxide film, as a result can improve the screening of an 
electromagnetic wave. 

[0014] On the other hand, the laminating of the above-mentioned metallic-oxide film may be carried out to a front face 
and/or a rear face (the front face and/or rear face of an optical sheet). Thus, the screening of the above-mentioned 
electromagnetic wave can be effectively done so by carrying out the laminating of the metallic-oxide film to the outside 
surface of an optical sheet. 

[0015] It is good for the above-mentioned optical layer to carry out the laminating of the above-mentioned metallic- 
oxide film to the so-called bead coating type which has a binder and the light diffusion agent distributed in this binder of 
optical diffusion sheet. Since it considers making homogeneity diffuse the transmitted light as an essential function in 
the case of an optical diffusion sheet, even if transparency falls somewhat by the laminating of the metallic-oxide film, 
there is little evil from the field of optical diffusibility. 

[0016] Moreover, the above-mentioned optical layer may carry out the laminating of the above-mentioned metallic- 
oxide film to the prism sheet which has the triangle pole-like prism section in the shape of a stripe. Since a prism sheet 
is usually arranged in the front-face side of a back light unit, by carrying out the laminating of the above-mentioned 
metallic-oxide film to a prism sheet like this means, it can cover an electromagnetic wave in the place nearest to a liquid 
crystal panel, and can suppress blurring of a liquid crystal display screen, and a flicker effectively. 
[0017] Furthermore, it can have further the sticking prevention layer which a bead distributes in a binder to an opposite 
hand an optical layer side on the basis of the above-mentioned base material layer. By this sticking prevention layer, 
sticking of the optical sheet concerned, the light guide plate arranged in piles is prevented, and the interference figure 



and brightness nonuniformity which are produced on a liquid crystal display screen by sticking are stopped. 

[0018] Therefore, in the back light unit for liquid crystal displays which is made to distribute the beam of light emitted 

from a lamp, and is led to a front- face side, if it has the above-mentioned optical sheet, the ITO vacuum evaporationo 

film currently used for the conventional liquid crystal display can be omitted, and thin-shape-izing, lightweight-izing, 

and the improvement in brightness in a liquid crystal display can be promoted. 

[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in full detail, referring to 
a drawing suitably. Drawin g 1 is the typical sectional view showing the optical sheet concerning 1 operation gestalt of 
this invention, and drawing 2 is a typical sectional view in which the optical sheet of drawing 1 shows the optical sheet 
of a different gestalt. 

[0020] The optical sheet 1 of drawing 1 is specifically an optical diffusion sheet, and is equipped with the base material 
layer 2, the optical layer (optical diffusion layer) 3 by which a laminating is carried out to the front face of this base 
material layer 2, and the metallic-oxide film 4 by which the laminating was carried out to the rear face of the base 
material layer 2. 

[0021] Since the base material layer 2 needs to make a beam of light penetrate, it is formed from transparence, 
especially transparent and colorless synthetic resin. Especially as synthetic resin used for this base material layer 2, it is 
not limited and polyethylene terephthalate, polyethylenenaphthalate, acrylic resin, a polycarbonate, polystyrene, 
polyolefine, cellulose acetate, a weatherproof vinyl chloride, etc. are mentioned. Especially, polyethylene terephthalate 
with high thermal resistance, polyethylenenaphthalate, and a polycarbonate are desirable. In addition, the interior of the 
base material layer 2 may be made to carry out distributed content of the inorganic ultrafine particles, such as colloidal 
silica, a colloidal aluminum oxide, a colloidal calcium carbonate, a smectite, a mica, titanium oxide, oxidization zircon, 
antimony oxide, a zinc oxide, magnesium oxide, talc, an alumina, a barium sulfate, and asbestos, for [, such as thermal 
resistance and dimensional stability, ] improvement. 

[0022] Although especially the thickness (average thickness) of the base material layer 2 is not limited, it is preferably 
set to 35 micrometers or more 250 micrometers or less 10 micrometers or more 500 micrometers or less, for example. 
When coating of the resin constituent for forming the optical layer 3 as the thickness of the base material layer 2 is 
under the above-mentioned range is carried out, inconvenience, like becoming easy to generate curl and handling 
becomes difficult occurs. On the contrary, if the thickness of the base material layer 2 exceeds the above-mentioned 
range, the brightness of a liquid crystal display may fall, and the thickness of a back light unit becomes large, and it will 
become contrary to the demand of thin-shape-izing of a liquid crystal display. 

[0023] The optical layer 3 consists of a binder 5 and a light diffusion agent 6 distributed in this binder 5. Thus, 
abbreviation homogeneity can be made to diffuse the beam of light which penetrates this optical layer 3 on a side front 
from a background with the dispersed light diffusion agent 6. Moreover, a beam of light can be better diffused by 
making the upper bed of a light diffusion agent 6 project from a binder 5. In addition, although especially the thickness 
(thickness of binder 5 part except a light diffusion agent 6) of the optical layer 3 is not limited, it considers, for example 
as 1 -micrometer or more 30-micrometer or less extent. 

[0024] As synthetic resin used for a binder 5, acrylic resin, polyurethane, polyester, fluororesin, silicone system resin, 
polyamidoimide, an epoxy resin, etc. are mentioned, for example. Moreover, a stabilizing agent, others, for example, a 
plasticizer, a degradation inhibitor, a dispersant, etc. may be blended with a binder 5. [ polymer / above-mentioned ] 
Since the synthetic resin used for a binder 5 needs to make a beam of light penetrate, it is made into transparence, and 
especially its colorless transparence is desirable. 

[0025] A light diffusion agent 6 is a particle which has the property to diffuse a beam of light, and is divided roughly 
into an inorganic filler and an organic filler. Specifically as an inorganic filler, a silica, an aluminum hydroxide, an 
aluminum oxide, a zinc oxide, a barium sulfide, magnesium silicate, or such mixture can be used. As a concrete 
ingredient of an organic filler, acrylic resin, acrylonitrile resin, polyurethane, a polyvinyl chloride, polystyrene, a 
polyacrylonitrile, a polyamide, etc. can be used. 

[0026] The spherical bead of especially the configuration of a light diffusion agent 6 which it is not limited, and the 
shape of the shape of the shape of a globular shape and a cube, a needle, a cylinder, and a spindle shape, tabular, and a 
scale, fibrous, etc. are mentioned, for example, is excellent in optical diffusibility especially is desirable. 
[0027] Especially as a minimum of the mean particle diameter of a light diffusion agent 6, 3 micrometers, 5 
micrometers and 8 more micrometers are desirable, and 30 micrometers and 25 more micrometers are desirable 35 
micrometers especially . as an upper limit of the mean particle diameter of a light diffusion agent 6. This is from the 
thickness of the optical sheet 1 increasing and uniform diffusion becoming difficult, when the irregularity of optical 
layer 3 front face formed by the light diffusion agent 6 as the mean particle diameter of a light diffusion agent 6 is under 
the above-mentioned range becomes small, there is a possibility that optical diffusibility required as an optical diffusion 
sheet may not be fulfilled and the average of a light diffusion agent 6 crosses the above-mentioned range conversely. 



[0028] Especially as a minimum of the loadings (loadings to the polymer part 100 sections in a binder 5) of a light 
diffusion agent 6, the 0.1 sections, the five sections and the further 10 sections are desirable, and the 300 sections and 
the further 200 sections are desirable the 500 sections especially as an upper limit of the loadings of a light diffusion 
agent 6. This is from the effectiveness which fixes a light diffusion agent 6 falling, when optical diffusibility becomes 
that the loadings of a light diffusion agent 6 are under the above-mentioned range with imperfection and the loadings of 
a light diffusion agent 6 cross the above-mentioned range on the other hand. 

[0029] The metallic-oxide film 4 is formed from the transparent metallic oxide which has conductivity. As this metallic 
oxide, ITO (indium oxide tin), ATO (antimony oxide tin), cobalt oxide, the tin oxide, titanium oxide, a zinc oxide, an 
aluminum oxide, etc. can be used. Especially, ITO is excellent in transparency, and since conductivity is also high, it is 
desirable as a formation ingredient of the metallic-oxide film 4 concerned. 

[0030] what is limited especially as the formation approach of this metallic-oxide film 4 - it is not - for example, 
vacuum evaporationo (PVD), the ion plating method, and IBD - law and IBSD - law and IBAD - law, the sputtering 
method, chemical plating (electroless deposition), etc. are possible. The metallic-oxide film 4 becomes thinly and 
precise, and since the metallic-oxide film 4 with the high shielding effect of an electromagnetic wave is obtained, 
especially as for vacuum evaporationo, conductive ****** i s suitable for the optical sheet 1 concerned. There are a 
vacuum deposition method, the sputtering method, etc. in this vacuum evaporationo. 

[0031] In addition, when forming the metallic-oxide film 4 by vacuum evaporationo, it depends for transparency and 
conductivity to the retention temperature of the base material layer 2 which is a processed substrate under membrane 
formation strongly, and if retention temperature becomes low, transparency and conductivity will fall. On the other 
hand, since the base material layer 2 is formed from synthetic resin as mentioned above and retention temperature 
cannot be raised to 1 80 degrees C or more, the metallic-oxide film 4 vapor-deposited with this retention temperature is 
in an amorphous condition, and it is difficult to raise transparency and conductivity. Then, the approach of irradiating 
laser light and raising transparency and conductivity to the metallic-oxide film 4 after membrane formation is developed 
(for example, refer to JP, 1 0- 1 2060, A). 

[0032] As a minimum of the surface electrical resistance of the metallic-oxide film 4, 5ohms / ** is desirable. On the 
other hand, as an upper limit of the surface electrical resistance of the metallic-oxide film 4, 500ohms / ** is desirable, 
and especially 250ohms / ** are desirable. This is from it being necessary by the shielding effect of the above- 
mentioned electromagnetic wave decreasing, to make high temperature at the time of vacuum evaporationo of the 
metallic-oxide film 4, in order to make surface electrical resistance at reverse smaller than the above-mentioned 
minimum, consequently inviting degradation of distortion by the heat of the base material layer 2 and the optical layer 
3, and the activity as an optical diffusion sheet becoming difficult, when the surface electrical resistance of the metallic- 
oxide film 4 exceeds the above-mentioned upper limit. 

[0033] Next, the manufacture approach of the optical sheet 1 concerned is explained, the process to which the 
manufacture approach of the optical sheet 1 concerned carries out the laminating of the metallic-oxide film 4 by the 
vacuum evaporationo of a metallic oxide to the rear face of (a) base material layer 2 etc., the process which manufacture 
the coating liquid for optical layers by mixing a light diffusion agent 6 to the resin constituent which constitutes the (b) 
binder 5, and (c) — it has the process which carries out the laminating of the optical layer 3 by carrying out coating of 
this coating liquid for optical layers to the front face of the base material layer 2. 

[0034] According to the optical sheet 1 concerned, an optical spreading effect can be done so by the optical layer 3, and 
the electromagnetic wave generated from a lamp etc. with the metallic-oxide film 4 can be covered. Therefore, a flicker 
by the inconvenience by leakage of an electromagnetic wave, i.e., a liquid crystal display screen, incorrect actuation of 
other instruments, etc. can be prevented. 

[0035] The optical sheet 1 1 of drawing 2 consists of the base material layer 2, an optical layer 3 by which the laminating 
was carried out to the side front of this base material layer 2, metallic-oxide film 4 by which the laminating was carried 
out to the rear face of the base material layer 2, and a sticking prevention layer 12 by which the laminating was carried 
out to the rear face of this metallic-oxide film 4. Since this base material layer 2, the optical layer 3, and the metallic- 
oxide film 4 are the same as the thing of the operation gestalt shown in drawing 1 , they attach the same number and 
omit explanation. Therefore, the optical sheet 1 concerned can also do an optical spreading effect so by the optical layer 
3, and can cover the electromagnetic wave generated from a lamp etc. with the metallic-oxide film 4. 
[0036] The sticking prevention layer 12 consists of a binder 13 and a bead 14 distributed in this binder 13. The thing 
same as a binder 13 as the binder 5 of the optical layer 3 is used, and the thing same as a bead 14 as the light diffusion 
agent 6 of the optical layer 3 is used. Although especially the thickness (thickness of binder 13 part except a bead 14) of 
this sticking prevention layer 12 is not limited, it considers, for example as 1 -micrometer or more 10-micrometer or less 
extent. 

[0037] Since the loadings of a bead 14 are comparatively little, the bead 14 of each other is estranged and is distributed 
in a binder 13. And the soffit is carrying out little projection of many of beads 14 very much from the binder 13. 



Therefore, if the laminating of this optical sheet 1 1 is carried out to a light guide plate, the soffit of the projecting bead 
14 will contact front faces, such as a light guide plate, and the whole surface of the rear face of the optical sheet 1 1 will 
not contact a light guide plate etc. Thereby, sticking of the optical sheet 1 1, a light guide plate, etc. is prevented, and the 
brightness nonuniformity of the screen of a liquid crystal display is stopped. 

[0038] Next, the manufacture approach of the optical sheet 1 1 is explained. The process to which the manufacture 
approach of the optical sheet 1 1 concerned carries out the laminating of the metallic-oxide film 4 by the vacuum 
evaporationo of a metallic oxide to the rear face of (a) base material layer 2 etc., (b) The process which manufactures 
the coating liquid for optical layers by mixing a light diffusion agent 6 to the resin constituent which constitutes a binder 
5, (c) The process which carries out the laminating of the optical layer 3 by carrying out coating of this coating liquid 
for optical layers to the front face of the base material layer 2, (d) - the process which manufactures the coating liquid 
for sticking prevention layers by mixing a bead 14 to the resin constituent which constitutes a binder 13, and (e) — it has 
the process which carries out the laminating of the sticking prevention layer 12 by carrying out coating of this coating 
liquid for sticking prevention layers to the rear face of the metallic-oxide film 4. 

[0039] Therefore, it consists of optical sheets 23 containing the lamp 21 as shown in drawing 3 (a), a light guide plate 
22, the optical diffusion sheet 24, and the prism sheet 25 etc. In the back light unit 20 for liquid crystal displays which is 
made to distribute the beam of light emitted from a lamp 21, and is led to a front- face side If the above-mentioned 
optical sheets 1 and 1 1 are used as an optical diffusion sheet 24, since an electromagnetic wave will be covered with the 
optical sheets 1 and 1 1 concerned, The ITO vacuum evaporationo film currently used for the conventional liquid crystal 
display can be omitted, and thin-shape-izing, lightweight-izing, and the improvement in brightness in a liquid crystal 
display can be promoted. 

[0040] In addition, the optical sheet of this invention is not limited to the above-mentioned operation gestalt, it is also 
possible to carry out the laminating of the metallic-oxide film 4 to the front face of the base material layer 2, and it is 
also possible to carry out a laminating to the both sides of the front face of the base material layer 2 and a rear face. 
Furthermore, the metallic-oxide film 4 can also carry out a laminating to the front face of the optical layer 3, or the rear 
face of the sticking prevention layer 12. The screening of an electromagnetic wave is done so with any means. On the 
other hand, the laminating of the metallic-oxide film 4 may be carried out to the rear face or front face (that is, prism 
side) of a prism sheet, and it does the screening of an electromagnetic wave so similarly. 
[0041] 

[Effect of the Invention] As explained above, according to the optical sheet of this invention, in addition to doing a 
predetermined optical function so by the optical layer, the electromagnetic wave generated from a lamp etc. with the 
metallic-oxide film can be covered, consequently a flicker by the inconvenience by leakage of an electromagnetic wave, 
i.e., a liquid crystal display screen, incorrect actuation of other instruments, etc. can be prevented. 
[0042] Moreover, according to the back light unit equipped with the optical sheet concerned, according to the shielding 
effect of the electromagnetic wave which the optical sheet concerned has, the ITO vacuum evaporationo film currently 
used for the conventional liquid crystal display can be omitted, consequently thin-shape-izing, lightweight-izing, and the 
improvement in brightness in a liquid crystal display can be promoted. 



[Translation done.] 
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EttSil*X'JXA'>-h2 5*^*<Ka-r*. 

[0 0 0 3] C©;tyj>5'f h2 0©8te£gH 

Wf4t. *r. 5>72 1 £9*£R2 2KAttUt 
93MS2 2ffiB©RS* Ky hXliRWv'- h 

(HwSfrT) Rtf£fiSIBT£&£*a. 93ttfi2 2«S 
*6ffl»Sn*. »3K«2 2*»?.ia»bfc3t«tt3ti6« 

10 h 24 cx»u ttusn. h 2 4*B 

J;0ffiW$n%. *©«. h 2 4*>6HI»* 

ttfcftRtt. -/VXlk's— h 2 5IIAWU. -f'JXA'y 
-h2 5©RBK0RSftfcXUXA»2 5aCJ:? 

h 2 4CJ:oTlt«Sft, SfcX'JXAv- 
h 2 5 fc J: t> -rMXiMC tf- * **r i 5 1 JiffS 

t>©T&-5. 

20 [0 0 0 4] $fcHa*LTt>ttV>#t. ±5£©^UXA-> 
-h2 5fc£©**R-tt*REU Jt*6«->-hWJ 
XA->- hfcgOjfc**'- h 2 3 £3 SfcERLfc/Xy 
?7-f ha- v h 

[0 0 0 5] ft{£f»v- h 2 4 t LTtt, -RttKttH 
3 (b) K«1-J:3fc. ®9Jft£fi!c«tliB8J©Stf/a 2 6 

<h. c©s»e2 6©a5Bic«esnfcjtit«tt€wr 

*3tt#R2 7£eEA«t>©jWHt»&ttT*0, £©ft 
¥S2 7tt/W>5T-2 8 tfcRIBlf-X. 
X*©3at«ffl2 9*»»fH/fc«HB**LTV»4. *fc 
30 ^iJXA->-h2 5tLTtt. 03 (a) Ir^-r<t5 
lz. SW*^fiE8tHS©S«®<h. C©S0@©«BlC 
Xh5'f^«fc»jRaftfc=^tt*©^UXA« (JK^ 
JKcaSTft) 2 5a <tS— #XI4»J#C*"r 
fflV>6*lTV»*. O^O. nvifV'i ha-y h2 0© 
3t^->-h2 3tt. jfr«©^««Et#1-4«t5«»Jiic 
atifet)©T*0. Me*««Ea^©«ES«HW^W 
jDUfct>©tt«fiE#aL*lr». 
[0 0 0 6] 

[S8Wa<J*fcU«k5<i-f43llffl] ±E^y^7-f 
40 ha=y h2 0d»E*a**lfc*JIMEw«Ett. 7>y 
2 1 >A-^-*£*^«a»*<ffiT*Sl3. d©t6 

LfcO. /-f X£lTtt©ftSSKgfMb££i;S-&« 

is. as. •MBt»©?-x*ERr*5:tr. nm&z 

**««««*f£W©«W*WHP-r*fc». S8clii£*i£ 
S©JP*SCX»ft©*tJHH&«*U. OViTOXflDX©- 

50 «Do©*j*n*t»*. 
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[0 0 0 7] *3gWi£*l£©**S£Kffi*Tfc;*ft*: 

t>©-c&o. nm&<r)&mwmti%¥i'-h> at*. 

[0 00 8] 

[smzmmzitvxD^m ±iBg8S£«?ife-f a*© 
KttSftfc*wtt. s^TiSttst. 3t9n«ffi«*r 

£Wt SSWfc&JSSKffctlRtffaJi an-cus c t s# 

at-f h-c&a. cicit, rg#®j t\t% 
o. ot^sj tuita. jiff. &.m<om&<D 

aw. ¥aw*t*tr«a;T**. 

[0 0 0 9] 3^#->-hHctn«. ft^StCctoT 

zmm&zj&mtzzttfTZz. *-©£«>. mmmz 
ttR©RR©&to©£RRMMitfa9i?ft* - 

6. *RRMMC£*%*n*#<ffitt£ti. ±B33t* 

(o o 1 0] ±m&mm<t®mm%\ziiK)mmirzt 

[0011] ±E£R»te«>R**ljaG-r*&Rttfl:«ji: 

A -XX) U. RttttAtfanttCRft. flMH'-UE 
«ir*«8i£©£S5#**£UT»a-C&5. . 
[0 0 12] ±E&RRfc4&R©*B«ftiLTtt5Q 

*-Mr«RT3fcR»fc«jR©«B«St*±ettBli 
•fSCtT. ±e«Rtt©*RflUfle»*tti:*-r«;: 

[ooi3] ±te&mmtvi®\mvsmo&m-di.ts/x 

»i«B»c«flf*£J:V>. »ttJi©«Effi&tf;SB 

«»-r*©a«Rjs±at>*»T**. *fc. fi«r«At% 

^-holMUm©*?**, »Rtt##*«>RV>fc 
*, £)^<fc*jR©«BiSfc«ll***«j (£#fl) oi 

assess <ts. *•©£*. *RR{t:ttR©R«tte 

[0 0 14]-*. ±E&RRft:ttRtt*B:&tf/'Xti: 



(3) 

4 

SB hoRRfttf/XttBB) irfflSUTt) 

®m?zz.t-Q. ±e«8tt©RRflweaR«<i(c*r 

[0 0 15] ±E**JB*«. /W >?-t> H©/W> 
/-+K*Mtf ^£>«>*£-X 
lfcl*-f 7V&#&«*- Mr±Efc«|Mb«jR*«RT 

[0 0 16] ±B**ia*. Hatltt©X'JXA 

fl5*R*RRl/TfcJ:H. 7*'JXA->- hOa*/*?* 
7^ ha-.y h©SBffl!l»tE8:£ft5fc«>. d©#g© 
«k 5 fctX'J XA->- hCJbeaR*MM(*ftR-r« z. 

CtaWCfcO. ffiAa*HR©.Strt>*&?e£» 

20 [oo 1 7) ±ea«ff«aqii:i/TX¥fffli 

fcE»«C. /W>y-«fCt-X2)^«1-«)XT^y 

RStt*»*««£©xy.fy*>jWB±**i. Xx 
W y + ^fcAoTRaRwBRKa-CSTtMMII** 

[0 0 18]ftoT. 5>7>&*tf&ft«3fc»*#« 
a-ttTRRRCilKRftRwRRJHO^y jr^^f hi- 
!/M:*V>T, ±B**5'- «£*©&£ 

so *«sat««snTv>*iTo«»7-<;i'A*s** 

f*Ci*tT*. RA*;ft£B©ftS<b. Sffitt&tflGP 
RW±*«rr*!:i:a*-C*«. 

[0 0 19] 

'[XH©RR©BS) BIT. Rjl«RtML?>'3** 
M©Htt©»ffi*»Sif5. 0 1 »i*%^©-HSSJgS8 
fc««3t*->-htw-r«iCWWBHT. B2HB1© 
tt¥'>- h t I- S^f 85$tt»T 
B0T&S. 

[0 0 2 0] 01 ©Jfc¥->- h 1 tt. *#Mlwtt#i£tt 

40 ->-hr*o. a»a2t. ^©stt^2©SB{rffli 

$*lS^a (^J£«l) 3t, S»)l2©SB»3fflJg 

[0021] s«@2ii, 3t»*aas-a-*^s*«*-5 
©t?aw, ^»c«feaM©^*»ii^6»i«snTVi 

KtB5£Sn-5<b©-mfc<. #'Jlfl«'>fl' 

so ens. f-pfc. ffii!»ttd«ii!^# i Jx^u>TU7^i' 
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5 

»3:IA>. ft*. H8M4. *tt$£ttS?©|6]-t©£© 

-fK V-frt. &{b^*>. 8ftyA3>, Kfl:7>^ 
KftffifB. &fbT^*->9A. *Jk*. 7;k5 

[0 0 2 23 g«B2©£* tt. #Kttl8 

gsnftl^tf. Wttf 1 0(jmtl±5 0 0(jmKT- "o 
£L<tt3 5 «m«±2 5 0 wmtTF .2:2*13. g#Jl 
2©0*A<±EfBIS*$T£>5<»:. ft¥J13£J§M*-fS 
£#©lifMi*&£aitfcim3;&-;k^5B£l^-t< 

S. iffilr. S*fS2©^*t±fieiSffl€iSASt, ffiS 
£*8B©®&^TLTL£ 3 ZltKv 
Zv-i ha- 7 h ©#*#*#< ft tjTi£JI«*8@© 
^Mb©S*(3Sf* £ <!: 13 t>ft 5. 
[0 0 2 3] Jt3*J13tt. m>y-5<i:. d©A*'f> 

*<Tt*. ft&«UW6©±ig£A<>y-5a>e> 

ft*, 3tt*13 0J»* <JfcttK»6*l*lr»fc/t-f 
>y-5a5^roj¥*) tt#tCttlB;i£3nft<^<. WAtt 
1 tfmRt3 0 ixmMTnmtitlT^Z. 
[0 0 2 4] >y-5Cffl^6ft*^*«BtLT 
tt. 01*1*7? 'J JMRWH. jK'J^U^X *'JI7t 
Jk 7y**WE. 5/U3->**». *U73F-f3 30 
H. i**->WHMI*t*tf&n*. £fcAf>?-5C 
tt. ±E©#'JV-©«5. «AtfTOW. ££<b8>J. & 

[0 0 2 5] xmmsK, ^«*it«s-a--&tts*w 

AU9A, V^s/^AS'Ufr-K XttdtlS©^ « 
**JBV»*£t««T**. *«7-f9-©J«M9&*m 
tLTtt. 77U;H»Di, 7 i"J hUJWMW. *'J 
*'J*fttr=;k tf'J7^k>. #>J7?'J 
D-h'J^k #'J75 K»*»t»*Ct*«T#*. 
[0 0 2 6] %ttft&6©«M*tt. 1#l;:R£3tlS<b© 
Tttft<. WAttSM*. WR. 
«. ««. IIH-tt. E*MKfti'*«gtfSn, «fCb«lt 

[0 0 2 7] ft&iaffl6©¥^K?£©Tffi£LTtt3 
lira, »»C5tfm. SSfc8jim*«#*L<, ftffii&SI so 



6 

6©¥£© ; F«©±IBiUTtt3 5vm. tt£3 0/< 
m. £&C2 5um#ff*U>. dtltt. 3fctfcft»)6© 

Tf&jSSn*3fc¥13*ffi©EDi£baW3<ft9. 

*->-M©ES*«E*U *o. Kf-fti£fS*<ffl8fc: 
[0 0 2 8] Jfci£ffi8l6©ESffi (A-f 5 ♦©# 

•jv-^i o oac^-rsE^fi) ©TfEtu-mo. 

IBS. «rfc5fi5. S5tl0B*!»iL<, 3fci£ft»6 
©E£ft®±H£l/Ttt5 0 0». »C3 0 0«. S£ 

fc2oo««mf*i/i>. cfttt. 3etsK»6©ea*a« 

V». XttttE 6 ©£ftfiJ»t±EEB 

itm^j 6 she* *»«*mTr* c ta» st**. 

[0 0 2 9] &RE<bttlBi4tt. 3s«tt£*-r*sgwft 
EEBflS«ttf»&»ES*VO>4. £©*BEfc*fcl*T 
tt. I TO (8<fc-f >^"?A • *X) . ATO (K{b7 
>**>-xX) . Ifta/^h. Iftxx..iftf^ 

d*. fTt>. iToiawttcati. susttfcsfv^ 

[0 0 3 0] £©£«»fc«» 4 UTtt. 
ttCI8££n«t>©-7(2ft<. MAtflK* (PVD 
tt). . <*>7 , k-7 L -0'^tt. I BDtt, IBSD 
tt. IBADtt. XA-y*'J>m <fc»/y* 

K4*t»<*O«SB»Zft0. »tStttM,»Ttt««tt©iS 
K«*«««^ft«K{b«R4A«1»6ft5fc»^K**S' 
- h 1 liffSTfe*. C©»»KttKa3H»tt*X/ty 
*"J>yttfc£7!><££. 

[0 0 3 1] ft*. ftmft«K4«||»t:J:0»«-4- 
SMttt®®ttttfi£l^*©K2vaS«T^*S 
»Ji2©«»««fc8fc<tt#UT*0. «»ME*«tt< 
ftSiSWttRrjc^©tt7ji<6T1-5. Sttl2H 

»a©j:5K:**iitiB*>6»*snT*o, 

1 8 o < cm±tc*^?)^t«t , ^ft^*, A»a>«ff» 

**r*»anfc4*«fc*«4tt7*;k7rx*iB-c 

uT. j*BM©4M«fl:*Bl4fck-lf-3tte!i»l/T 

8WttKtfw«tt£js©a#tt**fflBan-o>5 («a 

1 0- 1 2 0 6 0 ^&«»Mi) . 
[0 0 3 2] AJB8ft«jK4©*iS«St©TIStUTti 
5Q/D*t»*UK ^K<b«lK4©S®fi^ 
©±fSd:UTfi5 0 2 5 0O/D 

#tticjff*u>. nfttt. &R»fl:«i«[4©*ffifift^ 
±E±fE«-ja^*<i:. ±E««tt©3SKa*^fi«U. 

«Eft«!«4©*»«©tt**»< , r**«*»*»). * 



7 

[0 0 3 33 3tt3fc¥5'- V 1 ©ffljg^ftlltJ^ 
TRWf*. a^Jt^-UcDSii^ffitt, (a) S 
#12©SJElcaT*&JS&fc&©jS8«$lc«fcoT&B 

efl:«jR4s*®-raiet. (b)/w>^-5««i 
mxm&mtzxmt. u) z,<D%*®mxm 

[0 0 3 4] H K<fc*ltf. 3fc¥!3tt,fc 

ft, m«»roSft«r«kS^I6^ o£9i£&j^ls®© 
-5. 

[0 0 3 5] 02©3fc¥->-hl Hi. S*fS2i. C 
OS«®2W*{||lC««Snfc3t#13t. g#S2© 

4 0MHr«ia*ifcX7 l .< s/*>^B&Jt« l 2 

JWf-Ht, **»3CJ:oT3ta:««*ft*U 

[0 0 3 6] Z?-4y*><ffl±mi 2tt. A'-f >y- 
13£. COA-f >^-l 3*C»ft-T *£-Xl 4<h 

0/X-f >9-h£W&<r>%<Dlfim^e>tls h'-Xl4t 

lt (±##ji 3 <r>m$m 6 1 © t © n s n 

Z,0)7>7-4v*>ifVi±m\2Om%- (f-Xl4 
*M»r>fc/x-f>^-i 3gS#©Jf*) 

0!IAW!l /imKi 1 0 AtmUTFflStSttTt^ 

[0037] v-xi 4<»m&mtttm'J>&t$ftT 

1>5©T, t-Xl 4tiS^tw«MbT/X-f>y-l 3 
+fc#ftb-U>$. *-LT. h-Xl 4©#<te^©T 

mtfi/u>y-i 3^e> r<'>ft??ffibT^4. ■?•©& 

-hi 10«iB048l*»»3t**tStt-r*Jld:«»a 
If*. CM:J:0, #¥->-M 1 &*%tt«&0X?.< 
y*>f**BjfcStl. «fi*j*gB©lIiff©«KA5** 

[0038] jt^i/- k 1 1 o>uB#&eii»rr 

•SHOWS'- h 1 1 ®«B£ttt*. ( a ) S«@ 2 
©Sffifca**&H»fc4&©&*$E:«J:-3T£RBfl:& 
IS4$aS-r*ie<!:. (b) /H>^-S«i*t« 
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(5) 

m£m&-rzxn£, (c) £©3fc^sffl&i&£g# 
t. (d> /x-r >y-i 3 6»j«r*«iBa)««)ichr- 

XI 4Sg^-TS^<i:TXx^ y*>^»Jhli«»X« 
«:SjiT*XSi. (e) HOXfv y^&ttiklBm 
ai*£&RKfc*jlB4 ©gffifcSi-r* :iWf^ 
y*>*B±H 1 2 fcawr*iet**rr«. 

[0 0 3 9] &?T. 03 (a) C^-f «fc5&7>7*2 
io 1 . 2 2 . Rtf, h 2 4 Rl/X'J XA 

h 2 5S£tttt¥->- h 2 3fc£*>e>ftfiS2E*l, 7 

>^2 1 *»s3s-e-e,n-53t^s»«$itTsa5ffiiiir®< 

SK&g^Sfiffl©^^^ har-y h2 OE&WC, 
3fci£f8->-h2 4£UT±IE)te#->-hl. 1 1 
£<h. SMBt^-M. 1 lKioTmfi&ftjWgigr;* 
ft#©ig&«^gsi:ffifflatt-a>* i to 

[0 0 4 0 ] fcfc. *fg9J©ft¥->- Mi±BJMiBtt 
20 \zm%£tlZb<D?\tti<. WAtf&ISRfl:«jl8t4»i2 
tt®2ro«snffl®Tsc:tfcplffiT*0, g*fJ§2© 
gE&tfgE©S#K»®ta;:£fcsJ&Til&5. 5 6 
fc. ^BK{fc«!R4tt^Jg3wafflXttXT-f 

2©ffiiSl:«jS1-*itt)^T**. ^1* 

ft«5li4liX'JXAv-|>©S®Xtt«® (OSOX'J 
[004 1] 

[0 0 4 2] ^Kit#'>-hS:(iAfe;X2/5'7-f 
[0i8©fS**SliW] 

[Hi] *%w<D-mm&mz%zm>s- b&*twi 

SW»riii0T*S. 
[0 2] 01©tt#->-h<htegfc*ffim©ft¥i/-h 
*^-T^S:W»rE0T*?). 

[03] (a) ti-»W*X7X7-f Vmnyitv-I h 
izy h*^-r^W^«0. (b) tt-fttt&ftttft 
h S*1-«iCW»riii0T*S„ 
so [ff^OKn] 
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(51) Int. CI. ' 
G 0 9 F 9/00 



3 2 4 
3 3 6 



F I 

G 0 9 F 9/00 



3 2 4 
3 3 6C 
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(7) 



9/35 

// F 2 1 Y 103:00 



3 3 6 J 



9/35 

F 2 1 Y 103:00 



F *-/»(##) 2H042 AA26 BA02 BA12 BA15 BA20 

CA15 DA21 
2H091 FA14Z FA21X FA23Y FA41Z 

FB02 LA11 LA18 LA30 
5C094 AA10 AA15 BA43 ED13 FB18 

JA05 

5G435 AA16 AA18 BB12 BB15 EE23 
EE27 FF06 FF12 GG33 



